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TEST AUTHORXTY

Test requirements for free-air blast determinations

on 210 one-pound explosive charges, supplied by

Plcatinny Arsenal, were outlined in Picatinny Ar-

0_ senal letter ORDBB-TJ2; S. Mo Adelman/mtb/5259,

dated I December 1.954, Testing was conducted

under Contract DAI- L9-020-501-ORD- (P)-53.
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3 1. 0 CHARGE DATA

1.1 The 210 charges submitted by Picatinny Arsenal consisted of groups of

S0 each for 7 different explosives. Each group of 30 was comprised of

10 bare, 10 steel-cased, and 10 aluminum-cased chargeso

1.2 Data on the test items were submitted by Picatinny Arsenal on Experl-

mental Ammunition Data Cards or computed by National Nortlern as

follows:

HE HE • HE
HE wt. HE Density Volume Diameter Height

HE bs. Ers *N **P. A. (cc.) (In.) (in)

MOX-2B 1. 02 463 2.03 2.10 228 17/8 51/16

SSB/K5 1. 03 467 1.73 1.79 269 17/8 515/16

SPBX 1.01 458 1.60 1.61 285 1 7/8 685/16

TNT 1.06 482 1.60 -- 299 1 7/8 6 10/16

Torpex-2 1.08 491 1.79 -- 213 1 7/8 6 1/16

BBX-41 1.03 467 1.70 -- 273 1 7/8 6 1/16

HBX-6 1.05 476 1.75 -- 272 17/8 61/32

• computed from volume In cylinders by National Northern

** pellet density reported by Picatinny Arsenal

1. 3 The steel and aluminum cylinders all had a 17/8" 1D., a 2.0" 0. D.,

and were closed at the base With a 1" thick plug pressed into the cylinder.

Steel plugs were used for the steel-cased charges and aluminum plugs for

the aluminum-cased charges. The "equivalent" (I. e., neglecting the base

plug In these cases) charge-ta-weight ratios of the test Items were com-

puted as follows:

Confidential
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Cylinder I. D. a 1.875 In.

Cylinder 0. D. a 2. 00 In.

Density of stel 7 .88

Density of aluminum 2.71

HE _ - givakst" chrle- b - WOW Rau-

MOX-2B 2.03 1.0 .84 .65

888/K-S 1.73 1,0 .82 .61

PBX 1.60 1.0 .81 .60

TNT 1.60 1.0 .81 .60

Torpex-2 1.79 1.0 .83 .62

EEX-i 1.70 1.0 .82 .61

HSX-6 1.75 1.0 .82 6

2. 0 STAC 'lVEST MQU[PM]NT

batc te& ot the vwbet chares w•n coaducted at Nationl's MMlfhagR:ne

at týs Free-Air Mhat Site. ••hIs site consists of a quadlustrument arrame-

ment for detactinS bast from a sin&l charge. Details of this site and the

Seml-Cothoad Blast 89 (used to ewhate HE blast haying prtial coawiment)

ft* lb subject of a soparate rort whidh will be rebesed by Natlo•l toc-

trating agencies In the nar futu'e. Th" deta4ls and Mobtrmtatlm on the.

Free-Air bs Site are br•iely as folows:

2.1 Ch ebe T arge 1isplaced 9 ft. above pomd level with Uts sae at a

41 angle.

2. 2 Gaups. Four detectors are locat&each In dlaerext quadrads, arod

the charge and at various distances from It. Each instrme Is so pacd
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Coutidetlal 5°

s to receive the free-air blast (acident) wave, I.e., no reinlorce-

meat from reflected or Mach waves. These four detectors are as

follows:

2.2. 1 Pendulum Gauge. Designed by Natioal to record an Integration

of presor•e-Ume, 290 be. in weIght, 2 ft. square, and 3 ft. from

the cergeps @emlst.

S.. 2 Catemary D Developed for usw In hIgh-eWlosive blast

4dstrml*tss to record prossw*_iUM9, sidos to thn blast

wave, and 6' 8" from ftb carp's center.

2..83 Foilmeter. Natlom1's modmfication of the Bikinl Gags used to

record peak prossu , face-on to the blast frost at 5 feet from

th charg's center. Fio•of.'0025 in. S alumina.-Inu.

L 2.4 5"1 N-T-C. Designed by Natioml as a possble mom for corre-

lating with aircraft damrn beyond an over-kill area. This pup.

Is 5" in diameter, facing the clarge, sad hies steel tubular com-

partenets (T-C) 6" il ength with .0025 inS aluminum foil between

Sompaertmets. Face of No. 1 compsrtmeat 6' from the charg's

centeri

2.3 Booster. All charges In this ttg were Initiated by 25 psm tetryl pel.e*t

ad No. 8 electric blasting caps placed at th ovam efs o* the cyliders.

3.0 TZ8T R2KULTB

3.1 Detailed recordinM of the individual charges are lsted in the emlosed

Tables I - IV, lair., and ae summaried as follows:

0
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ES--AR BLABT

10 Romi A#veMr , It E Chu
P.iallDre)Foimtr

HS aeo Al De"m Al

Torpeyz.2 16.4 196. 17.7 8.8 8. 1 8.9
NBX-6 17.9 19.4 18.8 8.1 8.8 8.2
=,//K-5 17.0 18.3 17.7 7.9 0.1 8.8
BDl.,I 127.3 18.1 11.8 8.2 i. 9 8.5

PSIX 13.6 14.5 14.3 8.1 1.8 8.0
TNT 13.8 16., 14.9 7.6 6.8 7.7
MOX.IB 11.5 14.1 12.8 4.3 L. 1 4.7

*cw l A pd. ," N T-C

D SBO an.. Al Be" a" 'Al.

Torpez-. 25.0 34.1 24.8 6.46 3.7 4.5
flX-. 2404 W4.2 25.3 6.3 3.6 5.2
M/K.-S 241. T 4.24.5 6.o0 3.6 0.2
sX-.. 2.7 -23.6 24.4 5.7 3.1 4.1

PBX 23.2 22.4 232 4.7 3.3 3.6
23.T 2. 21.3 21.9 4.1 2'.1 3.1

MDIXA 16.1 11.8 14.3 2., L4 LIS

* 1 of@10 breadins were wot re•o •d Ibumwt of ~r.

0
Co@1Mauntts



j a. 0 CONCLINDIW

0*l geaerelmluulous may be drawn from the free-air blast test rosUlt

0 since man varfabs entered latb te psopram ezplostw volume, (RE vWin

hold at 1.0 lb. aeminal), cadullnemt *(c/v ratio), and the nameaemisat Cd

varlous bhLAt -ameters (Impulse. peak, mad compartmeat &amag).

4. 1 Trorpez4 3814, MWIB/U and HDX-1 wore the highest free-atir blast

'j~ode as all four blAs recorders, vWhPSI, TXTqW ba OX-21B

oIIIla In twn Order.

alunminu-cased -- bae" chrgs followifg In tha order.

4. 3 Only small difference In peak presines were noted, aumog bare, steel-,

Mid amiucaed hargs at the disMhin recordedt V for to tfoi-

meter aid 6v all for the elemary.

a4.4 Ohmc fte fowr *Mloslve previously metoeTorpez-2$ 3iX-60. 8M/

KS, Man I=-1, were .eussentially al"k In blast *eIfrmm e, s. aw~-

its. of t*e best filler to be used in Weu Item, would be determined prdal~ay

by the fragmestAtiomcea ctrs~s Le., frgmeat velocity mid mass

6.0 DXTAILZD TIST DATA

6. 1 T0be 1. ftee-Air Peudaln

Nomixul 38 Lt: 1. 0 lb. Range:Haia

HZ Case Pendulum Reading PDEgres

Torpex-2 Bane 14,,7 17, 1,8t16 1/2,,13,159,19,16 1/2,, 16.4
17 1/2

afl18 1/29 1 1/2, 20v,19,18 1/2,11 1/1, 19.6
20022,21t,20

"Al is 2, 9 /2 17, 20,16s1/2,16 lotli 17.7
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HZ cue Pemmubm B"eMawlag (oMa) Awram

mm. B22Up15 1/2, 14 1/a, 20 1/2t,18,19,19I, 17.9
11 /2, 15,19

"Mt0l 16 1/2,16,17, 18,0l , 19,19 1/2,21, 19.4
26, nl

""Al 18, 17,1lit 20 1/2915 2S 19 21, 19,16 1/2p 18. 8

SeM/95 B"O 21, 18 112, 13 I/2, Up 16, U4t,1, 19 1/21, 17.0
1II / ,17 10

"T lop IS 1 19,18,15,0181 1/2,, 20, 17,120, 21 18.3$

Al I l1/2, 1 1i/,15 1/2,19t 19,1 ,U, 16, .
16 1/2, 21, 22 1/2

UBX-1 v 15,16 1/&, 21s,171 18 I/s, 1' 1/2,1,4 1/, 17.3
#1 10,19,1'?

shotl 16166 1/2, 16,19,11/2,20,17 1/2, 18.1
18 1/2,18,21 1/2

A 1t7,15 1/2,15 1/2,•20,15 1/2,19,19, 17.8
1? 1/20,18 1/2, ao I/

pBX man 161/2,12,12,14 1/2, #a 1/2, 1/2 , 13.6
2 11/1,14 1/2, 15,14

- 10d 12 1/2, 12 1/2, 14 1/2,15,/2•,131,1, 4, 14.5
is 1/29,1 1/21,17

(7 ",Al 13,12,14, 15, 13,13, 13 1/2,29,1 e 1/2 14t 3
14

TNT Bhns 12o131 /2 13, U14,14, 13,14,16,13,15 13.8
"a81l " 14,1, 14,14, 14, ,13 14 1/2, 19 1/2, 14.9

"Al 1 2, 12,4 18,11, 11,18,17 1/2v,1,18 1/ 14.9

MDX-28 nats 10,10 1/2, 10 1/2,10 1/0 , 13 1/2, 11, 11.5
12 1/2, 11 1/2,12 1t, 12

a" 13 1/2v1413 1/2,1 4 I/ , 14,14 1/2,15, 14.7
161/I,16

At 12,13 1/2, 121/2, 11,. 2, 12, .I./!, 12.8
14 1/2,14,12

S. I TWO ree-Mr Folimola

Jqom~mm& H3,t.: ~1.0 a. Ramp: hIaX

Tarpez *we I, 9,g9, 9, 9,10, 8, 9 , 8. 8
"a iO t, a8, 9,9,10,9 9,19, 8 a.L7
"Al , 9, 9,, 9, 8,9,18,B,9 g.g

Box-t awe .8 , , 9 $*$losses8

Cadideatma
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Cas c eo ter AveR!!e

HBX-S Al 8,o, T, t g9, 8, 7, 9,g7o 8. 2
sm/im 'T, ?, 7,* ,S ,7 8,O, O, 10 1.9

"st"ld a,10, , S9,10, 8, 9, 9,10,10 9.1
"A l o,9, 8,s ,9,9,9, 9,9,9 8.8

3BX51 awe 8, 8, 4, 8,.9, 9, Or 9, 9, 9 8.2
""tede 8,,4,8,8,8,8,9,9,8 7.9
Al g T, I, g, ,9 8, 1, lot8, at 8.5l13X BuM so lit 9, 8, it 8, go at 91, 9 8.1

" stee. is, , ,s ,S ,s8 s8, 8,so so 9 .8
"" Al 8, 8,7, 8, , , go 9,9, 8 8.0

TNT Bum I, 7,a8, so , g8o8, 8,s ,8 Ia1.6
sted o, ,6,, , 6, 8, $ ,'/, 7 6.8
Al ,7, 8,7 , 8, 8, 8,8,9,6 1.7

MHX-8 Ban S 4 3,1, 4,, 4, 4,4,t , 8 4.3
"" 8eel 6, 2,59,7,4,6,7,7 It 6, 8 5.7
- Al ,3,8,3,4,4,q4,7,ST 4.7

5.3 TiabM . ,L ro*Aix

Nomiml 89 wt.: 1.0 b. Ramp: mH4CLp

Taipei-I Be" I 1 12,S/, 25, 25t,27 1/2,27 1/2, 25.0
26, -- , 26,24

- ete 22 1/2,25, 22 1/2,24, 27 1/2,21 1/2, 24. 1
S5, -- , 4, 24

" ,Al U, --, 24,24,27 '1/I,27 1/2,25,--, 24.8
221/2,a"Ra awe 22 1/2, 25,25,25t, 15 25,25, 26,,22 1/2, 24.4
121/2

"stee 2 1/2, 25v 35, 25, 22 1/225,25,26,, 24.2
24,22 1/2

"A& 21 1/, 25v7 1/1, 25, 27 1/2,25,26, 25.3
25,25,24

"M Du U2,s I/St, 25, 24,27 1/2,25, 25, 25, 4.7
25,924

'9Stee" 22 1/2,22 1/2,26,25341,Up25t,25, Up , 24
261,22 1/2

Al 25v22 1/2, 25,25, 27 1/2925t,20v,25t 24.5
aft,25

HnB-i Bare -- , -. 22 1/2, 24, 25,24,25,22 1/2, 237.
24,,1 1/2

- eelt 22 1/2, -- , 21, 25,22 1/2,25,249 2, 23.6

0 0mfl41U



Cod__entl 10.

came Catenar Readig (tSPBI AY*I

33X4 Al 52 nv, --, is,22 1/2, ,525, 266p 6, 24. 4
34,214

IX 2 /•2,424 , 1/2, n S1/2,25 2,5, 23.2
260, n 1 /, a !1

. 2 1/2, -
r~d 22 1/5,331/2,320 20,22; 1/2,25t4 22.4

of, 20 20,5,5r2025,2 So ,2 1nm /2 23.2
TNT $m i111,2 1 22 1/2v 25, 2l it A, 220, 3.-

1W1 U2/r,22 1/2
WAel 21,so, n 20 s,2 n 1 1/2,6030 1/2, 214, 21.3

20, 20, n 1/2
A I22 1/2,20,v1,2124, 22 1/2, S 11/, 21.9

.2024,21
uOX-Il et 16515,15, -, 17 1/2, 17 1/2,1i,1, lo 16.1

etel 161, le 16, 21,15, 17 1/2,17 1/2,19, 17.3
17 1/2,17 1/2
ISO ,o lt, 17 &/2,12 1/2 17 /S3, 16.3
17 /211 1, 6, 17 15

6. 4 T, 1M."; hm-Air St- 14T-C

N.)Miwan 33 wL; %.0b. Ramp: IbMESI

. CA"e So' N T-C Re

TupeDZ- Dae ,6,5,6,0,7,9,7,7,, 6"6

t e 29, 4A, 4,3,4,4, 4,4,4,5 3.7
" Al S, 3s5,4, 5,5,3 ,4, 7 4.5

of-Bam 6Da7GO7p, I7,t,5, 6, 6,8, 6 6.3

f 3, i, So, 34, 4, 4,4,4, 4 3. 6

"Al 4v1,564, G ,o , 4 , 6. 5.2

inB/K Dare 8,p, ,p 5 , ,5 It , 6,7 6.0
" teel S,3 , 4,4, 4, 4, 4,f 3, 3, 4 3.6
"Al 6, 4,5 , 6,6 5,, 5, 6, o, 4 1.2

DU-1e B, ,4,,S, 7, 8,5 8, 66 5.7
"" Steel 3",3,3o,3p,3$,5,4, , 4, 3.7

Al i, 4, 5, 4, 4,, , 4, ,6 4.
sup a4 5,4, ,G, 4, 4, 4, 6, I,5 3 .3

""towl 4,2 ,3,3 3, S, 3, 53,3,3 4 3.3
" At 3, ,4 4,3 ,3,4,349 5 3.6

TNT sue , 4,3 ,, 4, 4,p , 6, 6, S 4.7
""Stel s, em, 3, 4,2 3 , 3o So 3, 3,2 4 2.7
"Al So 29 6, #, ,S ,2,4, S, 4, 4 2.1

MON-29 DaUe 31,,2,5,4,3,3, 33,33 2.9
TV ee i2,2 :, •2,2,2 S, , 3, 23,34 2.4

Al 3# 2,9to292,23,3, o3, 32 2.6

o a Mssl
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